Introduction
The decomposition of These methods have a series of shortcomings, for example they are slow, they require a high degree of human participation, and the reagents are corrosive. These methods are frequently used in agricultural laboratories and so automation is highly desirable. This paper describes a fully automated method for the determination of organic matter, both in soil and fertilizer, using a robot for a number of processes--weighing and centrifugation, for example.
Methods for determining other parameters in soil have been previously reported, namely: for volatile compounds [3] , pesticides [4] , pH [5] , conductivity [6] and phosphorus [7] . figure 1 ).
Robotic procedure The robot performs the following operations: weighs a test tube, and c. 0"3 g of soil or 0" g of fertilizer. Then it adds 5"5 ml of 10% K2Cr20: and 8 ml of H2SO4. After allowing the sample to stand for 30 min (during this interval the robot prepares five more samples), the robot adds distilled water to the test tube (from 2 to 9"5 ml for soil samples and from 0"5 to 9"5 ml for fertilizers), centrifugates and puts it in the aspiration tube of the flow-cell (see figure 2) . The syringe aspirates the sample through the flow-cell where the absorbance is monitored at 590 nm in a dynamic regime. The absorbance data are acquired and treated by the computer. The robot also prepares and transports the solutions to run the calibration graph, which is stored by the computer. Both manual procedures require a blank assay.
Results and discussion
The robot performs the first part of the method with dried and sieved samples: weighing the sample, and placing it in a test tube. As the all-purpose hand does not allow powder samples to be weighed, the test tube holder of the balance was altered to permit the top of the test tube where the sample was to be dispensed stand out of the balance [5] . Thus, the robot seized the tube containing the sample (sample container) and tipped it over the test tube in the balance. In this position, the bottom of the sample container came into contact with a small vibrating motor (whose go/stop sequence was controlled by the PEC through a switch closure) which uzorked over a preset interval, so an amount of sample, close to but smaller than that required for the determination, was dropped into the reception tube. Then, smaller additions of the sample were made with short working intervals of the vibrating motor until the sample amount was in the range selected depending on whether it was a soil or fertilizer.
Once the sample has been weighed, taking into account the capacity of the conventional test tubes, 5"5 ml of oxidant and 8 ml of H2SO were added to it. As the acid used was concentrated, it was not possible to use a syringe from the MLS for this, because of the acid ttack. The use of a displacement bottle was assayed by helping the displacement with pressurized air to avoid the use of a selecting valve. Corrosion of the outlet tube and irreproducibility of the delivered volume meant that this approach was rejected. The corrosion was not the main shortcoming, but, rather, the irreproducibility of the volume of acid added which was a key to achieve precision of the monitored final solution, as the absorbance measured depended on the aqueous solution/sulphuric acid ratio (losses due to heating in the water/sulphuric acid mixture). Both problems were solved by using a commercial dispenser, which was easy for the robot to use, and could be adapted to the bottle of acid. A support for the reception test tube was also built, as well as two programs to command the robot and the peripherals. After the addition of the oxidant and the acid, the test tube was allowed to stand in the rack for at least 30 min for total development of the oxidation reaction. During that interval the robot prepared five more samples; so the robot worked with batches of six samples--the maximum capacity of the centrifuge.
After the standing interval a 2 to 9"5 (for soil samples) or a 0"5 to 9"5 (for fertilizer samples) water dilution was performed. The 
